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[57] ABSTRACT

An apparatus for surface grinding a planar surface of an
article comprises a two-stage grinding head having an
upstream-stage grinding brush and a downstream-stage
grinding stone. The article is advanced past the grind-
ing head while the grinding head is eccentrically driven
so that the grinding brush coarsely grinds the planar
surface and forms therein spiral brush traces and the
grinding stone finely grinds the coarsely ground planar
surface to smoothen the brush traces.

14 Claims, 3 Drawing Sheets
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APPARATUS OF SURFACE GRINDING OF
PLANAR MEMBER

BACKGROUND OF THE INVENTION

The present invention relates generally to an appara-
tus of surface grinding planar members, and more par-
ticularly, to an apparatus for surface grinding printed
wiring boards for surface treatment thereof during their
manufacture.

Conventionally, surface grinding of planar members
is performed by a rotary brush or rotary stone. How-
ever, as the kinetic energy changes center portion to the
peripheral portion of such a rotary brush, the ground
surface can not be made uniform when the plane surface
of such a tool contacts the planar member, and also, as
the contact surface of the tool is too small when the
peripheral surface thereof contacts the planar member,
the ground surface also is not uniform.

To solve the above mentioned disadvantages, our
Japanese Patent Application No. 62-283368, filed Nov.
10, 1987 and entitled “Method of Surface Grinding of
Planar Member” discloses a method of surface grinding
a planar member by a grinding tool which moves eccen-
trically on a plane.

All portions of the eccentrically moving planar tool,
e.g. a brush, have the same kinetic energy, in contrast to
a rotary brush, so that the same grinding effect is ap-
plied to the surface to be ground and a uniform ground
surface can be obtained, and such results in uniform
wear of the brush.

All grinding devices of the prior art perform only one
function which is regarded as natural from the point of
view of construction and purpose. However, when the
quantity to be ground is very small, it is desirable to
combine two grinding functions in one tool to perform
continuously two functions by one process.

SUMMARY OF THE INVENTION

The object of the present invention is to solve the
above mentioned drawbacks, and to provide an im-
proved grinding apparatus to perform two grinding
functions continuously by one device which may have a
brush and a grinding stone.

According to the apparatus, the grinding member has
substantially rectangular plane grinding surface which
consists of a first and a second grinding means which
are different from each other and are driven simulta-
neously by one eccentric shaft.

Preferably, the first grinding member is a grinding
brush, and the second grinding member is a grinding
stone disposed on the downstream-side of the grinding
brush.

Preferably, the urging forces to the first and second
grinding members are regulatable independently.

The grinding device having two different grinding
means and driven by one eccentric shaft, according to
the present invention, performs two grinding processes
on one work table so that surface finishing process of
the planar member is simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a surface grinding
apparatus for performing the method of surface grind-
ing printed wiring boards, according to one embodi-
ment of the present invention,
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FIG. 2 is a schematic front view of a portion of FIG.
1,

FIG. 3 is a perspective view of a portion of FIG. 1
showing the surface grinding of a printed wiring board,

FIG. 4 is a plan view of a brush and a grinding stone,
according to another embodiment of the present inven-
tion, and

FIG. 5 is an end view of FIG. 4.

DETAILEIj DESCRIPTION OF THE
INVENTION

Referring to FIG. 1, a surface grinding apparatus 1
includes a conveyor device 3 to convey printed wiring
boards 2 shown in FIG. 2, a grinding head or device 4
to grind a surface 2a of a printed wiring board 2 which
is conveyed by the conveyor device 3, and a housing
body 5 receiving the conveyor device 3 and the grind-
ing device 4.

The conveyor device 3 includes two rotatably sup-
ported conveyor rolls 6 and 7, and an endless belt 8
around the rolls 6 and 7. Guide rolls 9 guide the printed
wiring boards 2 on the belt 8. An eccentric shaft 12
drives a brush support 11 with a brush body 10 eccentri-
cally on one plane so that all portions of the brush body
10 receive the same kinetic energy.

According to the present invention, the grinding
head or device 4 includes the brush body 10, the brush
support 11, a grinding stone 15 which is downstream
from and parallel with the brush body 10, and the ec-
centric shaft 12 secured to the brush support 11. The
brush body 10 is attached under the relatively long and
rectangular planar brush support 11. The brush support
11 and the grinding stone 15 are driven in unison eccen-
trically through the eccentric shaft 12. The brush sup-
port 11 and the grinding stone 15 are supported such
that the urging forces to grind the surface 2a of the
printed wiring board 2 can be regulated. However, the
brush support 11 and the grind stone 15 may be secured
with each other as desired when only the urging force
of the grinding stone 15 is to be regulated.

As the brush support 11 and the grinding stone 15 are
driven by the eccentric shaft 12 on one plane, the up-
stream-side brush body 10 forms grinding traces on the
surface of the printed wiring board 2 uniformly and the
downstream-side grinding stone 15 forms a smooth
ground surface by smoothing out the ground traces of
the brush 10. Thus in accordance with the invention, a
two-stage grinding head 4 is used to effect coarse grind-
ing by means of the upstream grinding brush 10 and fine
grinding by means of the downstream grinding stone 15.

On both sides of the housing body 5, inlet and outlet
openings 13 and 14 are formed to supply and discharge
the printed wiring boards 2.

The manner of grinding the surface 2a of the printed
wiring board 2 by the surface grinding apparatus 1 will
now be described.

At first, printed wiring boards 2 to be surface finished
are supplied in succession through the opening 13. The
supplied printed wiring boards 2 are fed sequentially
through the conveyor device 3 to the grinding device 4.

The brush body 10 and the grinding stone 15 are
driven eccentrically on a plane through the eccentric
shaft 12 to grind the surface 2a of the printed wiring
board 2. The eccentric motion of the brush body 10 and
the grinding stone 15 forms generally spiral brush traces
on the surface 2a¢ (coarse grinding) by the upstream side
brush 10, and then the brush traces are around off by the
downstream grinding stone 15 (fine grinding).
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Then, the surface finished printed wiring board 2 is
conveyed by the conveyor belt 8 to the discharge outlet
4. .

FIGS. 4 and 5 show another embodiment which is
preferably used to surface grind relatively soft material,
e.g. copper clad on the printed wiring board 2. The
same reference numerals shows the same or similar
parts or portions as in the first embodiment.

The brush 10 includes many brush bundles 16 and the
fibers forming the bundles 16 contain grinding material.
The brush body 11 has many water feed openings 18 to
inject a liquid coolant such as water from a water sup-
ply (not shown). The grinding stone 15, which is paral-
lel with the brush body 11, is a rubber grinding stone in
this embodiment. The arrangement can be used to per-
form two different grinding functions without requiring
a precise relative position regulating device to obtain
the required surface finish.

As described in detail, according to the present inven-
tion, the planar brush body 10 and the grinding stone 15
are simultaneously eccentrically driven by one eccen-
tric shaft 12 on one plane so that uniform brush traces
are formed on the printed wiring board by the up-
stream-side (coarse grinding) brush 10 and the brush
traces are smoothed out by the downstream side grind-
ing stone 15 (fine grinding). Thus, the surface 2a of the
printed wiring board 2 can be surface finished by one
process, and the finished surface is sufficient to perform
later processes of good laminate adhering, good print-
ing ink border and good fine pattern forming.

Further, as the brush is planar, in contrast to conven-
tional circular brush, the brush can be manufactured
easily to reduce manufacturing cost. Also, as the appa-
ratus is essentially an apparatus to perform one grinding
function so that simple and inexpensive construction
and short working line can be realized.

Also, in the embodiment shown in FIG. 1, the grind-
ing brush device 4 may include water injection means
(not shown) to inject high pressure water into the brush
body 10 to wash out copper powder and debris from the
surface 2a of the printed wiring board to obtain a clean
finish.

As described fully, according to the present inven-
tion, two different kinds of plane finishing processes can
be performed by only one work shaft simply and accu-
rately. Thus, an apparatus of simple construction, easy
working, low cost, and accurate finishing can be real-
ized.

We claim:

1. An apparatus for surface grinding a member hav-
ing a generally planar surface, comprising: a two-stage
grinding head having upstream grinding means for
coarsely grinding a generally planar surface of a mem-
ber and downstream grinding means for finely grinding
the coarsely ground planar surface; and means for mov-
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4
ing the first and second grinding means in eccentric
motions relative to the planar surface.

2. An apparatus according to claim 1; wherein the
means for moving the first and second grinding means
includes means for moving the first and second grinding
means in unison.

3. An apparatus according to claim 1; wherein the
means for moving the first and second grinding means
comprises means for eccentrically driving the grinding
head to impart eccentric motions to the first and second
grinding means.

4. An apparatus according to claim 1; including
means for injecting a liquid coolant through the grind-
ing head onto the planar surface during the grinding.

5. An apparatus according to claim 1; wherein the
upstream grinding means comprises a grinding brush
and the downstream grinding means comprises a grind-
ing stone.

6. An apparatus according to claim 5; wherein the
means for moving comprises means for moving the
grinding brush and grinding stone in unison in eccentric
motions relative to the planar surface to cause the grind-
ing brush to form generally spiral brush traces on the
planar surface and to cause the grinding stone to
smoothen the brush traces.

7. An apparatus according to claim 6; wherein the
means for moving comprises support means supporting
thereon both the grinding brush and grinding stone, and
means for eccentrically driving the support means to
impart eccentric motions to the grinding brush and
grinding stone. :

8. An apparatus according to claim 6; including
means for injecting a liquid coolant through the support
means onto the planar surface during the grinding.

9. An apparatus according to claim 8; wherein the
means for injecting includes a plurality of openings
extending through the support means for flowing the
liquid coolant therethrough.

10. An apparatus according to claim 5; wherein the
grinding brush comprises a plurality of spaced-apart
brush bundles.

11. An apparatus according to claim 5; wherein the
grinding brush and the grinding stone have respective
grinding faces which lie in a common plane.

12. An apparatus according to claim 5; including
means for independently regulating the grinding force
of the grinding brush and the grinding stone.

13. An apparatus according to claim 5; including
means for advancing the member past the grinding head
to enable the planar surface thereof to be coarsely and
finely ground during one advancement past the grind-
ing head.

14. An apparatus according to claim 1; including
means for advancing the member past the grinding head
to enable the planar surface thereof to be coarsely and
finely ground during one advancement past the grind-
ing head.
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